Formation of 8-nitroguanosine in cellular RNA as a biomarker of exposure to reactive nitrogen species.
Reactive nitrogen species, such as peroxynitrite, nitrogen oxides and nitryl chloride, have been implicated as a cause of diverse pathophysiological conditions, including inflammation, neurodegenerative and cardiovascular diseases and cancer. We previously reported that 8-nitroguanine is formed by reactions of guanine or calf-thymus DNA with peroxynitrite in vitro. In the present study, we have studied the formation of 8-nitroguanosine and 8-oxo-7,8-dihydroguanosine in reactions of calf-liver RNA with various reactive nitrogen species. 8-Nitroguanosine in RNA was found to be much more stable than 8-nitro-2' -deoxyguanosine in DNA, which rapidly depurinates to release 8-nitroguanine. Both 8-nitroguanosine and 8-oxo-7,8-dihydroguanosine were formed in calf-liver RNA following exposure to various reactive nitrogen species, such as synthetic peroxynitrite. They were also formed in RNA by reactive species formed from nitric oxide and superoxide anion generated concomitantly from 3-morpholino-sydnonimine (SIN-1) and those formed with myeloperoxidase or horseradish peroxidase in the presence of nitrite and hydrogen peroxide. 8-Nitroguanosine was detected by HPLC with an electrochemical detector in enzymatic hydrolyzates of RNA isolated from human lung carcinoma cells incubated with synthetic peroxynitrite. Our results indicate that 8-nitroguanosine in cellular RNA could be measured as a marker of damage caused by endogenous reactive nitrogen species in tissues and cells.